[Optimization of fermentation conditions for cold-adapted amylase production by Micrococcus antarcticus and its enzymatic properties].
By single factor experiments, the fermentation conditions for cold-adapted amylase production from Micrococcus antarcticus were determined as follows(medium g/L): Na2 HPO4 2.0, KH2PO4 1.0, MgSO4 x 7H2O 0.1, NaCl 5.0, (NH4)2SO4 2.5, maltose 5.0, trace element solution 5.0 mL, pH 8.0, 100 mL/Erlenmeyer flask (500 mL); cultivation was in a rotating shaker at 12 degrees C and 160 r/min for 64 h.Under those conditions,the highest total enzyme activity (2.6 U/mL) was obtained and increased by 10.8 fold compared with the original value of 0.24 U/mL before optimization. This amylase was purified by concentration with ultrafiltration membrane module, Hitrap Q anion exchange chromatography and Superdex 200 gel filtration chromatography. The optimal temperature and pH for the purified amylase were 30 degrees C and 6.0, respectively.It still showed high activity at low temperature 10-15 degrees C. It was sensitive to high temperature but was stable at pH 6.0-10.0 with at least 70% activity remained. These results indicated that it was a typical cold-adapted enzyme. The enzyme activity was stimulated by Ca2+, Mn2+, Co2+ and Mg2+; but inhibited by Zn2+, Ba2+, Ag+, Cu2+, Al3+, Fe2, Fe3+, Hg2+, EDTA and citrate. This cold-adapted amylase showed resistance to inactivation of 0.1% nonionic surfactants such as Tween 80, TrintonX-100, etc. Its Km was 0.90 mg/mL.